The mutation spectrum of purified AID is similar to the mutability index in Ramos cells and in ung(-/-)msh2(-/-) mice.
Somatic hypermutation and class switch recombination are initiated by the enzyme activation-induced cytidine deaminase (AID). Although other models exist for AID function, one model suggests that AID initiates these processes by deaminating cytidines within DNA, thereby initiating mutagenic repair pathways that involve either UNG or Msh2. Recent work shows that GST-hAID prefers to mutate WRC motifs, a motif frequently mutated in vivo. Because this is a strong argument in favor of the DNA deamination model, we sought to extend this analysis by examining the activity of purified AID with a small polyhistidine tag (His-hAID) on all 16 trinucleotide combinations (i.e., NNC). Here we show that purified His-hAID preferentially mutated cytidines within WRC (i.e., A/T, A/G, C) motifs, but poorly mutated cytidines within GYC (G, C/T, C) motifs. We next compared this mutability preference with those in hypermutating Ramos cells and in msh2(-/-)ung(-/-) mice, since both are reduced or deficient in UNG- and/or Msh2-induced mutations and are thus likely to reflect the sequence specificity of the mutator in vivo. Indeed, the mutation spectrums of purified His-hAID and GST-hAID matched the trinucleotide mutability indexes in Ramos cells and in msh2(-/-)ung(-/-) mice. Thus, the activity of AID on single-stranded DNA produces the same mutation pattern as double-stranded DNA in hypermutating cells. These data lend support to the DNA deamination model and indicate that AID does not require co-factors for its WRC specificity.